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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.1 14. Applicant's submission filed on 25 April 
2006 has been entered. 



Claim Objections 

2. Claims 8, 10, 16, 19, 24 and 26 are objected to because of the following 
informalities: 

(a) Claim 8 page 21 line 3, "commands" should be - commands. -. 

(b) Claim 10 page 21 line 3, "between least" should be - between at least -. 

(c) Claim 16 page 22 line 3, "applied based an" should be - based on an -. 

(d) Claim 19 page 23 line 2, "define" should be - defines -. 

(e) Claim 24 page 23 line 2, "coupled the" should be - coupled to the -. 

(f) Claim 26 page 24 line 5, "issue" should be - issuing -. 
Appropriate correction is required. 
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Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1 , 23, 25 and 27-29 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Crouch et al. (U.S. Patent No. 5,617,531) (hereinafter Crouch '531). 

Referring to claim 1 , Crouch '531 teaches a system comprising: a plurality of 
memory modules (see Crouch '531 , column 6 line 62 - column 7 line 2), at least one of 
the memory modules having physical characteristics different than other of said plurality 
of memory modules (see Crouch '531, column 5 lines 7-12); a single built-in self-test 
(BIST) controller that stores a set of commands defining an algorithm for testing the 
plurality of memory modules (see Crouch '531 , column 6 line 62 - column 7 line 2); a 
plurality of sequencers, each sequencer associated with a respective set of one or more 
memory modules that share common physical characteristics and operative to receive 
the commands and issue one or more memory operations in accordance with the 
commands (see Crouch '531, column 7 lines 14-24); and a plurality of memory 
interfaces, each memory interface operative to apply the memory operations to an 
associated memory module in accordance with physical characteristics of the memory 
module (see Crouch '531, column 9 lines 15-26). 
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Referring to claim 23, Crouch '531 teaches a system comprises: a plurality of 
memory modules (see Crouch '531, column 5 lines 7-12); a built-in self-test (BIST) 
controller that stores an algorithm for testing the memory modules (see Crouch '531 , 
column 7 lines 14-24); and a plurality of sequencers that are respectively coupled to 
different subsets of the memory modules (see Crouch '531 , column 7 lines 14-24), 
wherein each subset of the memory module is selected to include the memory modules 
having common clock domains, and each sequencer controls the application of the test 
algorithm to the respective subset of memory modules (see Crouch '531 , column 7 line 
56 - column 8 line 1 8) in accordance with the common clock domain of that subset of 
memory modules (see Crouch '531, column 9 lines 6-13). 

Referring to claim 25, Crouch '531 teaches a device comprising: first-level built-in 
self-test (BIST) means for issuing commands that define a BIST algorithm for a plurality 
of distributed memory modules having different timing requirements and physical 
characteristics (see Crouch '531, column 5 lines 7-12); second-level BIST means for 
processing the commands to generate sequences of memory operations (see Crouch 
'531 , column 7 lines 14-24) in accordance with the timing requirements of the memory 
modules (see Crouch '531 , column 9 lines 6-13); and third-level BIST means for 
generating translated address and data signals from the memory operations based on 
the physical characteristics of the memory modules to apply the BIST algorithm to the 
distributed memory modules (see Crouch '531 , column 7 line 62 - column 8 line 48). 



Application/Control Number: 10/630,516 Page 5 

Art Unit: 2857 

Referring to claim 27, Crouch '531 teaches a method comprising: issuing 
commands from a centralized BIST controller to a sequencer, wherein the commands 
define a memory test algorithm to be applied to a set of distributed memory modules 
without regard to physical characteristics or timing requirements of the memory modules 
(see Crouch '531, column 7 line 62 - column 8 line 16); processing the commands with 
the sequencer to generate one or more sequencers of memory operations (see Crouch 
'531, column 7 lines 14-24) in accordance with the timing requirements of the memory 
modules (see Crouch '531, column 9 lines 6-13); and applying the memory operations 
to the distributed memory modules to test the memory modules (see Crouch '531 , 
column 8 lines 17-18). 

Referring to claim 28, Crouch '531 teaches translating address and data signals 
associated with the memory operations with memory interfaces coupled to each of the 
memory modules to generate translated address and data signals based on the 
physical characteristics of each of the memory modules, and wherein applying the 
memory operations comprises applying the translated address and data signals to test 
the memory modules (see Crouch '531 , column 7 line 62 - column 8 line 16). 

Referring to claim 29, Crouch '531 teaches selecting the memory test algorithm 
from one of a plurality of memory test algorithms stored within an algorithm memory 
(see Crouch '531, column 8 lines 17-48). 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3, 5, 6, 19, 22, 26 and 32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Crouch et al. (U.S. Patent No. 5,617,531) (hereinafter Crouch '531) 
in view of Crouch et al. (U.S. Patent No. 5,995,731) (hereinafter Crouch 731). 

Referring to claims 26 and 32, Crouch '531 teaches all the features of the 
claimed invention except an algorithm memory that stores the set of commands as one 
of a set of selectable memory test algorithms having associated commands; and an 
algorithm controller to retrieve the commands from the algorithm memory and issue the 
commands associated with the selected memory test algorithm to the sequencer; 
wherein the algorithm controller issues each of the commands to the sequencers in 
parallel for application to the respective subsets of the memory interfaces. 

Crouch 731 teaches an algorithm memory that stores the set of commands as 
one of a set of selectable memory test algorithms having associated commands (see 
Crouch 731, column 6 lines 10-18); and an algorithm controller to retrieve the 
commands from the algorithm memory and issue the commands associated with the 
selected memory test algorithm to the sequencer (see Crouch 731 , column 6 lines 18- 
22); wherein the algorithm controller issues each of the commands to the sequencers in 
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parallel for application to the respective subsets of the memory interfaces (see Crouch 
'731 , column 7 line 56 - column 8 line 3). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Crouch '531 to include the teachings of Crouch '731 because 
storing and issuing a set of algorithms for memory testing would have allowed the 
skilled artisan to select a specific test for maximum fault detection. 

Referring to claim 3, Crouch '531 teaches all the features of the claimed 
invention except an interface to received one or more additional memory test 
algorithms, wherein the algorithm controller delivers the additional memory test 
algorithm to the sequencer for application to the memory interface. 

Crouch '731 teaches an interface to received one or more additional memory test 
algorithms, wherein the algorithm controller delivers the additional memory test 
algorithm to the sequencer for application to the memory interface (see Crouch '731 , 
column 8 lines 16-28). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Crouch '531 to include the teachings of Crouch 731 because 
adding an additional test to the interface would have allowed the skilled artisan to test 
for any additional memory faults. 

Referring to claim 5, Crouch '531 teaches a set of command data interconnects 
to communicate the commands from the BIST controller to the plurality of sequencers 
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and a set of acknowledgement interconnects to communicate acknowledge signals from 
the plurality of sequencers to the BIST controller to indicate the completion of the 
commands (see Crouch '531, column 6 lines 39-53). 

Referring to claim 6, Crouch '531 teaches all the features of the claimed 
invention except that the sequencer controls an application speed of the memory 
operations to the memory interface in accordance with timing requirements of the 
memory module. 

Crouch 731 teaches that the sequencer controls an application speed of the 
memory operations to the memory interface in accordance with timing requirements of 
the memory module (see Crouch 731, column 8 lines 51-61). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Crouch '531 to include the teachings of Crouch 731 because 
controlling the speed in accordance with timing requirements would have allowed the 
skilled artisan to determine a memory failure quickly and efficiently without generating a 
performance error. 

Referring to claim 19, Crouch '531 teaches all the features of the claimed 
invention except that the commands conform to a generalized command protocol that 
substantially defines the test algorithm without regard to physical characteristics and 
timing requirements of the memory module. 
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Crouch 731 teaches that the commands conform to a generalized command 
protocol that substantially defines the test algorithm without regard to physical 
characteristics and timing requirements of the memory module (see Crouch 731 , 
column 6 lines 7-14). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Crouch '531 to include the teachings of Crouch 731 because 
disregarding the physical characteristics and timing requirements would have allowed 
the skilled artisan to test for the maximum amount of faults. 

Referring to claim 22, Crouch '531 teaches that the BIST controller, memory 
interface and sequencer are integrated within an electronic device (see Crouch '531 , 
Figure 1 "data processor 10"). 

5. Claims 7-18, 20, 21, 24, 30 and 31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Crouch et al. (U.S. Patent No. 5,617,531) (hereinafter Crouch '531) 
in vies of Crouch et al. (U.S. Patent No. 5,995,731) (hereinafter Crouch 731) and in 
further view of Johnston et al. (U.S. Patent No. 6,272,588) (hereinafter Johnston). 

Referring to claim 7, Crouch '531 and Crouch 731 teach all the features of the 
claimed invention except a command parser to parse each command to identify an 
operational code and a set of parameters based on the command protocol, wherein the 
command parser selectively invokes the command controllers based on the operational 
codes of the commands received from the BIST controller. 
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Johnston teaches a command parser to parse each command to identify an 
operational code and a set of parameters based on the command protocol (see 
Johnston, column 5 lines 4-9), wherein the command parser selectively invokes the 
command controllers based on the operational codes of the commands received from 
the BIST controller (see Johnston, column 5 lines 30-39). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Crouch '531 and Crouch 731 to include the teachings of 
Johnston because parsing the data would have allowed the skilled artisan to separate 
and output the data (see Johnston, column 5 lines 7-9). 

Referring to claim 8, Crouch '531 and Crouch '731 teach all the features of the 
claimed invention except that when invoked the command controllers issue the memory 
operations to the memory interface by sequencing through address ranges defined by 
the respective commands. 

Johnston teaches that when invoked the command controllers issue the memory 
operations to the memory interface by sequencing through address ranges defined by 
the respective commands (see Johnston, column 5 lines 61-64). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Crouch '531 and Crouch '731 to include the teachings of 
Johnston because issuing the memory operations in a sequence would have allowed 
the skilled artisan to detect as many failures as possible (see Johnston, column 5 lines 
61-64). 
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Referring to claim 9, Crouch '531 and Crouch 731 teach all the features of the 
claimed invention except that the command controllers issue the memory operations by 
asserting signals to apply addresses and data to the memory interface based on the 
commands received from the BIST controller. 

Johnston teaches that the command controllers issue the memory operations by 
asserting signals to apply addresses and data to the memory interface based on the 
commands received from the BIST controller (see Johnston, column 6 lines 6-14). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Crouch '531 and Crouch 731 to include the teachings of 
Johnston because asserting signals to apply addresses and data to the memory would 
have allowed the skilled artisan to easily generate all necessary combinations of 
addresses and patterns (see Johnston, column 6 line 12-14). 

Referring to claim 10, Crouch '531 and Crouch 731 teach all the features of the 
claimed invention except that the command controllers issue the memory operations by 
further asserting control signals to direct the memory interface to automatically store 
inverted data between at least one of neighboring rows, neighboring columns, and 
neighboring row-column matrices based on the physical characteristics of the memory 
module. 

Johnston teaches that the command controllers issue the memory operations by 
further asserting control signals to direct the memory interface to automatically store 
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inverted data between at least one of neighboring rows and neighboring columns based 
on the physical characteristics of the memory module (see Johnston, column 6 lines 1- 
14). 

It would have been obvious at the time the invention was made to one or ordinary 
skill in the art to modify Crouch '531 and Crouch 731 to include the teachings of 
Johnston because storing data would have allowed the skilled artisan to perform data 
retention testing (see Johnston, column 6 lines 32-36). 

Referring to claim 1 1 , Crouch '531 teaches that based on the physical 
characteristics of the memory module the memory interface translates the addresses 
specified by the sequencer for the memory operations (see Crouch '531 , column 7 line 
62 - column 8 line 48). 

Referring to claim 12, Crouch '531 and Crouch 731 teach all the features of the 
claimed invention except that the memory module includes memory cells arranged in 
rows and columns, and the memory interface translates the addresses to fill the 
memory module in a row-wise or column-wise fashion as specified by the commands 
from the BIST controller. 

Johnston teaches that the memory module includes memory cells arranged in 
rows and columns, and the memory interface translates the addresses to fill the 
memory module in a row-wise or column-wise fashion as specified by the commands 
from the BIST controller (see Johnston, column 6 lines 1-14). 
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It would have been obvious at the time the invention was made to one or ordinary 
skill in the art to modify Crouch '531 and Crouch 731 to include the teachings of 
Johnston because having the BIST controller fill in the memory module would have 
allowed the skilled artisan to easily generate all necessary test combinations (see 
Johnston, column 6 lines 12-14). 

Referring to claim 13, Crouch '531 and Crouch 731 teach all the features of the 
claimed invention except that the commands specify a bit pattern to be written to the 
memory module, and the memory interface translates the data specified by the 
sequencer based on the specified bit pattern and the physical characteristics of the 
memory module. 

Johnston teaches that the commands specify a bit pattern to be written to the 
memory module, and the memory interface translates the data specified by the 
sequencer based on the specified bit pattern and the physical characteristics of the 
memory module (see Johnston, column 6 lines 6-14). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Crouch '531 and Crouch 731 to include the teachings of 
Johnston because specifying a bit pattern would have allowed the skilled artisan to 
easily generate all necessary test combinations (see Johnston, column 6 lines 12-14). 

Referring to claim 14, Crouch '531 teaches that the memory interface comprises 
a data generation unit that receives data signals from the sequencer and generates 
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transformed data signals based on the data signals and the physical characteristics of 
the memory module (see Crouch '531, column 7 line 62 - column 8 line 48). 

Referring to claim 15, Crouch '531 and Crouch 731 teach all the features of the 
claimed invention except that in response to a control signal received from the 
sequencer, the data generation unit automatically transforms the data to store inverted 
data within at least one of neighboring rows, neighboring columns, and neighboring row- 
column matrices of the memory module. 

Johnston teaches that in response to a control signal received from the 
sequencer, the data generation unit automatically transforms the data to store inverted 
data within at least one of neighboring rows and neighboring columns of the memory 
module (see Johnston, column 6 lines 1-14). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Crouch 731 to include the teachings of Johnston because 
storing data would have allowed the skilled artisan to perform data retention testing (see 
Johnston, column 6 lines 32-36). 

Referring to claim 16, Crouch '531 and Crouch 731 teach all the features of the 
claimed invention except that he memory interface comprises an address generation 
unit that receives address signals from the sequencer and generates transformed 
address signals based on an arrangement of rows and columns of the memory module. 
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Johnston teaches that he memory interface comprises an address generation 
unit that receives address signals from the sequencer and generates transformed 
address signals based on an arrangement of rows and columns of the memory module 
(see Johnston, column 5 line 61 - column 6 line 14). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Crouch '531 and Crouch 731 to include the teachings of 
Johnston because generating address signals would have allowed the skilled artisan to 
generate test reads and test writes (see Johnston, column 6 lines 1-3). 

Referring to claim 17, Crouch '531 and Crouch '731 teach all the features of the 
claimed invention except that the memory interface comprises a comparator to compare 
data read from the memory module to data previously written to the memory module 
and set a state of a failure signal based on the comparison. 

Johnston teaches that the memory interface comprises a comparator to compare 
data read from the memory module to data previously written to the memory module 
and set a state of a failure signal based on the comparison (see Johnston, column 4 
lines 4-9). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Crouch '531 and Crouch '731 to include the teachings of 
Johnston because comparing the data would have allowed the skilled artisan to test the 
retention time (see Johnston, column 7 lines 12-18). 
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Referring to claim 18, Crouch "531 and Crouch 731 teach all the features of the 
claimed invention except that the physical characteristics include at least one of a 
number of rows, a number of columns, and a number of row-column matrices of the 
memory module. 

Johnston teaches that the physical characteristics include at least one of a 
number of rows and a number of columns of the memory module (see Johnston, 
column 3 lines 21-31). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Crouch '531 and Crouch 731 to include the teachings of 
Johnston because accounting for the rows or columns would have allowed the skilled 
artisan to easily incorporate the BIST into existing architecture (see Johnston, column 3 
lines 13-19). 

Referring to claim 20, Crouch '531 and Crouch 731 teach all the features of the 
claimed invention except that the command protocol defines a command syntax having 
a set of supported commands, and each command includes an operand and a set of 
parameters. 

Johnston teaches that the command protocol defines a command syntax having 
a set of supported commands, and each command includes an operand and a set of 
parameters (see Johnston, column 4 lines 40-53). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Crouch '531 and Crouch 731 to include the teachings of 
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Johnston because having a command including an operand and a set of parameters 
would have allowed the skilled artisan to ensure that data is not lost over time by normal 
current leakage (see Johnston, column 4 lines 53-58). 

Referring to claim 21, Crouch '531 and Crouch 731 teach all the features of the 
claimed invention except that at least one of the commands includes fields to specify an 
address range, one or more memory operations to apply over the address range, and a 
bit pattern for application to the memory module of the address range. 

Johnston teaches that at least one of the commands includes fields to specify an 
address range, one or more memory operations to apply over the address range, and a 
bit pattern for application to the memory module of the address range (see Johnston, 
column 6 lines 6-14). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Crouch '531 and Crouch 731 to include the teachings of 
Johnston because specifying a bit pattern would have allowed the skilled artisan to 
easily generate all necessary test combinations (see Johnston, column 6 lines 12-14). 

Referring to claim 24, Crouch '531 and Crouch 731 teach all features of the 
claimed invention except a plurality of memory interfaces that are respectively coupled 
to the memory modules, wherein each of the memory interfaces receive address and 
data signals generated by the sequencer based on the algorithm and translates the 
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address and data signals in accordance with an arrangement of rows and columns of 
the respective memory module. 

Johnston teaches a plurality of memory interfaces that are respectively coupled 
to the memory modules, wherein each of the memory interfaces receive address and 
data signals generated by the sequencer based on the algorithm and translates the 
address and data signals in accordance with an arrangement of rows and columns of 
the respective memory module (see Johnston, column 5 line 61 - column 6 line 14). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Crouch '531 and Crouch 731 to include the teachings of 
Johnston because generating address signals would have allowed the skilled artisan to 
generate test reads and test writes (see Johnston, column 6 lines 1-3). 

Referring to claim 30, Crouch '531 and Crouch 731 teach all the features of the 
claimed invention except translating address and data signals with memory interfaces 
based on at least one of a number of rows of the respective memory module, a number 
of columns of the respective memory module, and a number of row-column matrices of 
the respective memory module. 

Johnston teaches translating address and data signals with memory interfaces 
based on at least one of a number of rows of the respective memory module and a 
number of columns of the respective memory module of the respective memory module 
(see Johnston, column 6 lines 1-14). 
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It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Crouch '531 and Crouch 731 to include the teachings of 
Johnston because accounting for the rows or columns would have allowed the skilled 
artisan to easily incorporate the BIST into existing architecture (see Johnston, column 3 
lines 13-19). 

Referring to claim 31, Crouch '531 and Crouch 731 teach all the features of the 
claimed invention except issuing commands in accordance with a command protocol 
that defines a set of supported commands having operands and a set of parameters 
that define the memory operations to be generated by the sequencer. 

Johnston teaches issuing commands in accordance with a command protocol 
that defines a set of supported commands having operands and a set of parameters 
that define the memory operations to be generated by the sequencer (see Johnston, 
column 4 lines 40-53). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Crouch '531 and Crouch 731 to include the teachings of 
Johnston because having a command including an operand and a set of parameters 
would have allowed the skilled artisan to ensure that data is not lost over time by normal 
current leakage (see Johnston, column 4 lines 53-58). 
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Conclusion 



6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Madhavan et al. teach a method of forming a database that 
defines an integrated circuit memory with built in test circuitry. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mary Kate B. Baran whose telephone number is (571) 
272-221 1 . The examiner can normally be reached on Monday - Friday from 9:00 am to 
6:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marc S. Hoff can be reached on (571) 272-2216. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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